This paper presents the concept of generalized intuitionistic fuzzy set (GIFS) and optimization technique under generalized intuitionistic fuzzy environment. The idea of GIFS was introduced by Tapas K. Modal et al. Here, another new GIFS has been introduced. Solution technique of optimization problem involving both types of GIFS has been discussed. For the sake of simplicity alone, the same problem, as studied by Angelov, who first well developed the intuitionistic fuzzy optimization technique in 1997, is taken. Conclusions are obtained finally.
INTRODUCTION
In over the last three decades, optimization problems have been investigated in the sense of fuzzy set theory [8] . Fuzzy optimization [4] formulations are much flexible and these allow finding solutions that are more adequate to the real problem in comparison with crisp problems.
Again, fuzzy set theory [8] has been developed in detail and various modifications and generalizations have appeared. One of them is the concept of intuitionistic fuzzy (IF) sets [2, 3] . These consider not only the degree of membership to a given set, but also the degree of rejection so that the sum of both the values is less than or equal to one. Applying this concept Plamen Angelov [1 ] had reformulated the optimization problem.
Recently Tapas Mondal et al. has defined generalized IF set [7] . Yet, optimization under generalized IF environment has not been considered yet. In this paper, optimization problem under generalized intuitionistic fuzzy environment has been considered and solved.
Angelov [1] and many other researchers have well identified that, in general, an optimization problem includes objective(s) and constraint(s). In fuzzy optimization problems, the objective(s) and/or constraint(s) or parameter(s) and relation(s) are described by fuzzy sets. The solution of crisp optimization problem must satisfy all the constraints exactly where as in the case of analogous fuzzy optimization problem; the degree of satisfaction of objective(s) and of constraint(s) is maximized. It is then reformed via Bellman-Zadeh's approach [4] . When the degree of rejection (non-membership) is defined along with the degree of acceptance (membership) as well as when both these degrees are not complementary to each other, IF sets can be used as a more general and full tool for describing this uncertainty [5] .
Similarly, in case of generalized intuitionistic fuzzy sets, degree of acceptance is maximized and the degree of rejection is minimized while keeping in mind the concurrent restriction.
In this paper, at first, the definitions of fuzzy and intuitionistic fuzzy set are given. Next, definitions of two types of generalized intuitionistic fuzzy set (GIFS) have been introduced. Next, the idea of fuzzy and intuitionistic fuzzy optimization has been revisited in brief. Next, optimization under GIFS (for both type I and type II GIFS) has been discussed in detail. Finally an example has been taken and conclusions are discussed. 
DEFINITION 2.1 Fuzzy Set

Intuitionistic Fuzzy Set
An intuitionistic fuzzy set [3] 
Generalized Intuitionistic Fuzzy Set
Atanassov introduced the concept of intuitionism in fuzzy set theory. Degree of membership of an element in a set in considered in fuzzy set theory where as in case of intuitionistic fuzzy set theory [3, 6] , degree of non membership is also considered. It was assumed by Atanassov that the degree of membership and non membership do not overlap so that their sum must be less than or equal to one. But, degree of acceptance and degree of rejection may overlap in some cases. [9, 10] In that case, ideas of generalized intuitionistic fuzzy set of different types come out. Clearly, 0 ≤ min (μ A (x), ν A (x)) ≤ 0.5. It is to be noted that all the IFSs are type I generalized intuitionistic fuzzy set but the converse does not hold good. 
Type II Generalized IF Set
OPTMIZATION TECHNIQUE 3.1 Crisp, Fuzzy and IF Optimization
Crisp Optimization
A crisp optimization problem of the form Minimize f i (x), i = 1 ... p, Subject to the constraints g j (x) ≤ 0 j = 1 … q.
Where x denotes the unknown variables, f i (x) denotes the objective functions, g j (x) denotes the constraints (nonequalities), p denotes the number of objectives and q denotes the number of constraints. The solution of this crisp optimization problem satisfies all constraints exactly.
Fuzzy Optimization
In the analogous fuzzy optimization problem, the degree of satisfaction of objective(s) as well as of constraint (s) Where  Minimize denotes the fuzzy minimization and   denotes the fuzzy inequality.
Next, it is transformed via Bellman-Zadeh's approach to the following optimization problem: to maximize the degree of membership (acceptance) of the objective(s) as well as of the constraints to the respective fuzzy sets:
Where µ i (x) denotes degree of acceptance of x in n R .
Intuitionistic Fuzzy Optimization
To solve the optimization problem under intuitionistic fuzzy environment, i.e. to maximize the degree of acceptance of IF objectives and constraints and to minimize the degree of rejection of IF objectives and constraints, the following needs to be solved: Maximize 
Type I Generalized IF Optimization
Now to solve optimization problem under generalized intuitionistic fuzzy environment [11] , in case of Type I GIFS, to maximize the degree of acceptance of IF objectives and constraints and to minimize the degree of rejection of IF objectives and constraints, as well as to satisfy the concurrent condition, the following problem needs to be solved 
It can be solved by using LINGO or any other software and the solution, if it exists, satisfies the objective with degree of acceptance less than or equal to 0.5 and with some degree of rejection.
Case II: min( , )  = β. In that case, the problem becomes
This can be solved by using LINGO or any other software and the optimum solution, if it exists, satisfies the objective with degree of rejection less than or equal to 0.5 and with some degree of acceptance.
It is up to the decision maker to make the final call. When the target is to make the degree of rejection less than or equal to 0.5, case II is chosen where as if the target is to make the degree of acceptance less than or equal to 0.5, case I is chosen. Otherwise both the problems be solved and the better result of crisp (initial) objective function may be taken as the optimum decision. So, the decision maker gets more flexibility in terms of choice over the optimum decision.
Type II Generalized IF Optimization
Similarly in case of type II GIFS, it becomes a crisp optimization problem with single objective function as follows 
NUMERICAL EXAMPLE
The same transportation problem considered by Angelov [1] in 1997 is taken for the sake of simplicity alone. It states that costs of a delivery from the i th port to the j th market (in thousands of dollars) are given as in the respective cells of Table 1 . 
